Progestins inhibit FSH-stimulated granulosa estrogen production at a post-cAMP site.
The purpose of this investigation is to examine the mechanism by which progestins inhibit FSH-induced estrogen (E) production by cultured rat ovary granulosa cells. We have demonstrated that the highly potent synthetic progestin, R5020, is able to inhibit the induction of granulosa cell aromatase activity by cholera toxin, prostaglandin E2, dibutyryl cAMP or oFSH. Since the induction of E synthesis by these compounds is mediated through activation of adenylate cyclase and increased cellular cAMP production, these observations indicate that the progestin inhibitory effect is a post-cAMP event. In addition, we have demonstrated that R5020 does not inhibit FSH-stimulated granulosa cell cAMP production. The involvement of the granulosa cell progesterone (P) receptor as a mediator of this post-cAMP progestin effect is suggested by the relative abilities of various progestins to both bind the P receptor and to block the induction of granulosa cell aromatase activity by dibutyryl cAMP. While the precise mechanism of progestin action remains unclear, the kinetic analysis of aromatase enzyme activity demonstrates that progestins are not acting as competitive inhibitors of granulosa cell aromatase. Since E is necessary for follicular development, our in vitro data are consistent with the hypothesis that P is a factor which can inhibit FSH-induced follicular growth and development in the rat ovary.